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(54) Method for increasing directionality of fluid transport in nonwoven sheet materials, and 
disposable absorbent articles containing the nonwoven material 

(57) The present invention relates to a method to 
treat non -woven sheet or web materials in order to 
achieve a fluid transfer capacity in one direction of the ^ 

material different from the fluid transfer capacity in a x n ^ 

crossing direction. The method involves a flexographic 
printing procedure for coating the material zone-wise 
with wetting or hydrophobizing agents. The printed non- 
woven materials contain elongated, continuous hy- 
drophilic stripes with elongated, continuous hydropho- 
bic stripes between the hydrophilic stripes. The hy- 
drophilic stripes transport fluid in the elongated direc- 
tion, while the hydrophobic stripes prevent fluid trans- 
port to the cross direction. The nonwoven materials ac- 
cording to the invention can be used eg. as sublayers 
or transport layers in disposable, hygienic absorbent ar- 
ticles. 
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Description 

This invention relates to a method to treat nonwoven sheet or web materials with the purpose of amending the 
fluid transfer capacity of the nonwoven material in one plane direction of the sheet or web in relation to the transfer 

5 capacity in a plane direction crossing said one direction. 

The following text considers the web or machine direction of the nonwoven material as the direction in which the 
fluid transfer capacity of the material is achieved higher than in a crossing direction. 

Disposable hygienic absorbent articles, like diapers and sanitary napkins, are usually constructed with a fluid 
permeable coverstock of nonwoven sheet or a perforated film topsheet, a superabsorbent polymer and/or fluff pulp 

10 containing absorbent layer and a fluid impermeable backsheet. One problem related to diapers and sanitary napkins 
is the uneven distribution of fluid in the absorbent layer The shape of diapers and sanitary napkins is elongated, and 
body fluid insulted into the central area of a disposable absorbent product wets only the center of the absorbent layer 
in the product. The edges of the absorbent layer, especially in the elongated direction, remain dry. Thus significant 
amount of the absorbent capacity of the absorbent layer is not used effectively. In addition, the wet superabsorbent 

is polymer in the absorbent layer swells forming a gel and prevents further spreading of the fluid. At present, the trend 
is to develop thinner disposable absorbent product structures, and thus the aim is to reduce the amount of absorbent 
material in the products. This requires the effective use of the absorbent capacity of the disposable hygienic products. 

Fluid can be distributed more uniformly into the absorbent layer by using a sublayer or a transport layer between 
the coverstock and the absorbent layer. The purpose of the transport layer is that it distributes fluid anisotropically, i. 

20 e. that the fluid transport rate in the elongated direction of the abosrbent product is higher than its cross direction. One 
example of such a transport layer material is a nonwoven sheet material containing oriented hydrophilic fibres. The 
nonwoven sheet material is incorporated in the abosbent product with the oriented fibers in the elongation direction of 
the absorbent product. The carding method, which is well known in the art, normally orientates staple fibres to the 
machine direction in the nonwoven web. However, the slightly directioned fluid transport in nonwoven materials due 

2S to the oriented fibres is not always satisfying for the function of the nonwoven material as a transport layer. 

The control of fluid transport direction in nonwoven materials is usually done by a fluid management member 
containing hydrophilic stripes or canals. US patent no. 46767B6 illustrates a fluid transport layer which is constructed 
with a water repellent paper and a layer containing longitudinally oriented fluff pulp fibres. The paper has elongated 
openings, and thus the construction forms a transport layer with the hydrophilic stripes. Patent application publication 

30 no. WO 93/1 1 727 presents a nonwoven coverstock connected with a sheet having hydrophilic V-shaped canals. 

Considering the state of the art, particularly US patent specifications nos. 5314743 and 5353485 are referred. The 
patents comprise methods for producing nonwoven materials having anisotropic fluid transport properties. US patent 
no. 531 4743 discloses a nonwoven material being capable of intrafibre fluid transport. The fibres have eg. star-or cross- 
shaped cross sections, and therefore the fibres have intrafibre capillary structure for fluid transport. 

35 in nonwoven materials the fibres can be oriented to a preferred direction in order to increase the directionality of 

fluid transport. US patent no. 5353485 discloses a method for producing a nonwoven material with non-uniform fibre 
composition. A layer of short hydrophilic fibres (fluff pulp) is formed on a staple fibre web. The web is hydroentangled 
on a wire containing an elongated element with larger diameter than the diameter of the wires in the wire. The wire 
separates the short fibres into hydrophilic stripes in the web under the hydroentanglement process. The hydrophilic 

40 stripes being constituted of short fibres orientate the fluid transport in the nonwoven material. 

It is desirable to treat a conventional nonwoven material for transporting fluid anisotropically without affecting the 
structure of the material. Generally described, the present invention provides a process for post-treatment of nonwoven 
materials. The materials are treated with substances, i.e. finishing agents, to form parallel hydrophilic and hydrophobic 
or semihydrophobic stripes on the nonwoven material surface. The parallel stripes guide fluid transport in the nonwoven 

45 materials to the elongated direction of the stripes. The method according to the invention is cost-effective and can be 
connected on-line in a nonwoven web manufacturing process. The method can be applied for thermobonded nonwo- 
vens, hydroentangled nonwovens, spunbonded nonwovens, meltblown nonwovens and other nonwovens produced 
by the processes well known in the art. 

The objects, features and advantages of the present invention will become fully apparent from the appended claims. 

so One preferred embodiment of the present invention is to treat the nonwoven material on a flexographic printing 

machine, which is well known in the art of conventional color printing technology. The color pigment solution or disper- 
sion in the printing machine is replaced with a hydrophilic or hydrophobic finishing agent liquid. According to the in- 
vention, the nonwoven material is zone-treated with the finishing agent so, that after the treatment the material contains 
finishing agent stripes on the treated surface. The stripes can be either hydrophilic or hydrophobic, and they are pref- 

55 erably oriented to the elongated direction (machine direction) of the nonwoven material web. Hydrophobic nonwoven 
materials are preferably zone-treated with a 10-80 wt-% wetting agent water solution or dispersion. Hydrophilic non- 
woven materials are preferabty zone-treated with a 10-80 wt-% hydrophobizing agent water dispersion. Correspond- 
ingly, semihydrophobic nonwoven materials can be treated either with a wetting agent or with a hydrophobizing agent, 
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or with both type of the finishing agents. Organic solvent based finishing agent solutions can also be used, if faster 
drying of the non woven material in the treatment process is required. The surface of the zone-treated non woven ma- 
terial is consisted of hydrophilic stripes, which orientate fluid transport to the e longed direction of the stripes, and of 
hydrophobic stripes, which prevent fluid transport to the cross direction of the stripes. 

5 The advantage of the above described preferred embodiment of the present invention is the accurate targeting of 

the finishing agents to the precisely defined zones on the surface of the nonwoven material. Targeted hydrophilicity or 
hydrophobicity on the nonwoven material surface does not require any structural modification of the surface. In addition, 
the flexographic printing method gives the possibility for simple and inexpensive modification of the width and the shape 
of the finishing agent stripes according to the specific end-use requirements for the nonwoven material in absorbent 

to articles. 

The finishing agent stripes can be applied to the surface of the nonwoven materials also with a patterned coating 
roll or with targeted sprays. However, these methods do not enable as good control of the applied quantity of the 
finishing agents and of the precise targeting of the stripes to the surface of the nonwoven material. 

In the following a preferred embodiment of the invention is described referring to the enclosed drawing figures, of 
is which, 

Figure 1 is a diagrammic drawing of the surface of a nonwoven material treated according to the invention. 

Figure 2 is a diagrammic cross-sectional drawing of a flexographic printing machine used to apply a targeted 
coating to the surface of a nonwoven material. 

Figure 3 is a graph showing the effect of various stripe-shaped hydrophilic zone treatments to the distribution ratio 
20 of fluid in a carded, hydrophobic thermobonded nonwoven material. 

Figure 4 is a graph showing the effect of various stripe-shaped hydrophobic zone treatments to the distribution 
ratio of fluid in a carded, hydrophilic thermobonded nonwoven material. 

Figure 5 is a graph showing the effect of various stripe-shaped hydrophilic zone treatments to the distribution ratio 
of fluid in a carded, semihydrophobic hydroentangled nonwoven material 
25 Figure 6 is a graph showing the effect of various stripe-shaped permanent hydrophilic zone treatments to the 

distribution ratio of fluid in a carded, hydrophobic thermobonded nonwoven material. 

Figure 7 is a graph showing the effect of various stripe-shaped permanent hydrophilic zone treatments to the 
distribution ratio of fluid in a carded, semihydrophobic hydroentangled nonwoven material. 

While the invention will be described according to a preferred embodiment of the invention, it is not the purpose 
30 to limit the invention to that embodiment. All alternatives and modifications of the present invention are defined by the 
appended claims. 

A nonwoven material, which is zone-treated according to the invention, is shown in figure 1 . The nonwoven material 
1 can be composed of staple fibres, like polyolefin fibres, viscose fibres, pofyesther fibres or combinations of said fibres, 
or the material can be composed of polymer filaments. The nonwoven material 1 can be hydrophilic, hydrophobic or 

35 semihydrophobic, and the basts weight of the material can be in the range of 10-150 gfm 2 . The nonwoven material 1 
is produced by thermo-bonding, spunbonding, meltblowing or hydroentanglement process, or by any other process 
well-known in the art. Hydrophobic nonwoven materials are composed of fibres having water contact angle more than 
90°. Similarly, hydrophilic nonwoven materials are composed of fibres having water contact angle less than 90°. Sem- 
ihydrophobic nonwoven materials contain both hydrophobic and hydrophilic fibres. 

40 The zone-treated nonwoven material 1, shown in figure 1, contains stripes 2 formed of a finishing agent on the 

surface of the material. The stripes 2 having width "a" are oriented to the elongated direction (machine direction) of 
the nonwoven material web. The stripes 2 are either hydrophilic or hydrophobic. The stripes on the surface of a hy- 
drophobic nonwoven material are preferably hydrophilic, and thus the material is printed with a wetting agent water 
solution or dispersion. The unprinted gaps 3, having width "b", between the stripes 2 remain thus hydrophobic. Cor- 

4$ respondingly, the stripes on the surface of a hydrophilic nonwoven material are preferably hydrophobic, and the material 
is printed with a hydrophobizing agent water dispersion. The gaps 3 remain thus hydrophilic. Either hydrophilic or 
hydrophobic stripes can be applied to the surface of a semihydrophobic material with semihydrophobic unprinted gaps 
between the stripes. 

One embodiment of the invention is to print the stripes with orientation to the cross direction of the nonwoven 
50 material web. However, more preferably the stripes are printed to the direction of the fibre orientation (machine direction) 
of the nonwoven web, as the fibres orientate fluid transport to the direction of the fibre orientation. In this case, both 
the fibre orientation and the stripe orientation direct the transport of fluid to the same direction in the nonwoven material. 
Nonwoven webs laid by carding method have usually fibre orientation to the machine direction of the web. Thus non- 
woven materials produced by carding process are most preferably printed with stripes having the orientation to the 
55 machine direction of the material. 

Hydrophilic finishing agents (wetting agents) used in the zone treatment process are preferably non ionic water 
soluble surfactants. Typically, water soluble nonionic surfactants are composed of pofy(alkyl oxide) derivatives, like 
■Triton X-100", which is a poly(ethylene glykol) ether of octyl phenol. Also, organomodified pofy(alkyl oxide) derivatives 



3 



EP 0 748 894 A2 



of poly (dimethyl siloxanes) can be used as wetting agents. The water solubility of siloxane based surfactants is con- 
trolled by the length of the poly(alkyl oxide) chains and by the substitution degree of the poly(dimethyl siloxane). The 
advantage of the organomodified poly (dimethyl siloxanes) is the low surface energy on polyolefin materials, which 
improves the spreading of the siloxanes to the surface of polyolefin fibres. Poly(dimethyl siloxanes) can also be modified 

s in the way, that the siloxane based surfactant is both hydrophilic and water insoluble. By using water insoluble wetting 
agents, it is possible to hydrophilize nonwoven materials more permanently than with water soluble wetting agents, 
which are washed off easily from the fibre surface. 

Hydrophobizing agents are preferably water insoluble paraffin compounds. Due to the high viscosity of said paraffin 
compounds, hydrophobizing agent water dispersions may require heating to ensure the even spreading of the com- 

io pound to the nonwoven surface. Thus, more preferably low-viscosity poly (dimethyl sibxane) oils, or water dispersions 
of said oils, are used as hydrophobic finishing agents in the zone-treatment method. The surface tension of silicone 
oils is also lower than the surface tension of paraffin compounds. 

Fluid is transported in nonwoven materials mostly in the capillaries, which are formed by the porous structure of 
the nonwoven materials. The fluid transport rate is proportional to the capillary pressure. The capillary pressure for 

is cylinder-shaped capillaries can be expressed by the equation below, which is well known in the art of surface science. 

p _ 2ycos8 
r 

20 where P is the capillary pressure, y is the surface tension of the fluid, 0 is the fluid contact angle on the interface between 
the fluid and the capillary wall and r is the radius of the capillar. 

The function of the preferred embodiment of the current invention is based on the differences between the fluid 
transport rates in the hydrophilic stripes and the hydrophobic stripes. The fluid transport rate is higher in the hydrophilic 
pore structure in the hydrophilic stripes having water contact angle less than 90°, than in the hydrophobic pore structure 

25 of the hydrophobic stripes having water contact angle over 90°. Due to the alternating hydrophilic/hydrophobic structure 
across to the cross direction of the nonvowen material, fluid is transported to the elongated direction (machine direction) 
of the nonwoven material along the continuous hydrophilic stripes, while the continuous hydrophobic stripes are pre- 
venting fluid transport to the cross direction of the nonwoven material. 

The finishing agent stripes are printed to the surface of the nonwoven material with the flexographic printing method 

30 shown in figure 2. The flexographic printing method described here is well-known in the art of conventional colour 
printing. The printing method used in the invention is not limited to the transfer roll flexographic printing method de- 
scribed here. Also other variations or alternatives of the flexographic printing method are suitable for the surface zone 
treatment of the nonwoven material. 

The finishing agent solution or dispersion 4 is transferred from the printing liquid container 5 to the screened anilox 

35 roll 7 by the transfer roll 6, which is in contact with the anilox roll 7. The anilox roll 7 wets the printing plate 9 with the 
printing liquid 4. The printing plate 9 is fixed to the printing roll 8. The printing plate 9 is preferably a photopolymer 
containing printing plate having desired embossed stripe pattern exposured to the plate. The printing plate 9 surround- 
ing the printing roll 8 transfers the finishing agent solution or dispersion 4 to the surface of the nonwoven material 10. 
The printing liquid 4 forms the finishing agent stripes, corresponding the pattern of the printing plate 9, to the nonwoven 

40 material 10. The impression roll 11 and the nip roll 12 guide the running of the nonwoven material 10 in the printing 
machine. The amount of the finishing agent solution or dispersion 4 transferred to the nonwoven material 1 0 is controlled 
by the pressure between the scraping roll 13 and the transfer roll 6. The amount of the liquid 4 transferred to the material 
10 can also be controlled by the size of the nip 14 between the transfer roll 6 and the anilox roll 7. 

When hydrophilic finishing agents are printed to the surface of a nonwoven material, the finishing agent is preferably 

45 a water soluble nonionic surfactant. However, the water soluble surfactant dissolves to the fluid insulted to the nonwoven 
material thus lowering the surface tension of the fluid. This phenomenon promotes the fluid penetration into the hydro- 
phobic stripes of the nonwoven material, which reduces the transport of the fluid to the direction of the hydrophilic 
stripes. More preferably, the hydrophilic finishing agent is a water dispersible, water insoluble hydrophilic organomod- 
ified poly(dimethyl siloxane) wetting agent, or some other water insoluble wetting agent, which hydrophilizes the non- 
50 woven material more permanently than a water soluble wetting agent does. The water insoluble wetting agent does 
not significantly dissolve in the fluid insulted in the nonwoven material, and thus the fluid transport properties of the 
nonwoven material remain even when the material is wet. 

The active content of the finishing agent printing solutions or dispersions is preferably between about 5 and 80 
percent, and most preferably about 20 percent by weight of the solution. The amount of the finishing agent remaining 

55 in the nonwoven material in the zone-treatment process is preferably between 0.1 and 2 percent, and most preferably 
about 0.5 percent by weight of the nonwoven material. The finishing agent content of the nonwoven material depends 
on the ratio of the area covered by the finishing agent stripes on the nonwoven material surface divided by the total 
surface area of the nonwoven material. 
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The hydrophilic finishing agent stripes are preferably applied to the surface of hydrophobic nonwoven materials 
in the way, that the untreated side of the nonwoven materials remains hydrophobic. This requires, that the printing 
liquid does not wet thoroughly the nonwoven material. The treatment process is most surface sensitive, when finishing 
agent water solutions or dispersions are used for printing hydrophobic nonwoven materials. 

s The nonwoven materials according to the invention are preferably used as sublayers or transport layers in dispos- 

able, hygienic absorbent articles, or as a coverstock material functioning both as a fluid pervious coverstock and as a 
fluid distributing transport layer. The purpose of such a sublayer or transport layer is to distribute fluid, which is insulted 
through the coverstock, evenly to the absorbent core in the absorbent article. The preferred ratio of the hydrophilic 
area divided by the hydrophobic area on the nonwoven material surface depends on the end-use of the zone -treated 

10 nonwoven material. For the sublayer use eg. in feminine hygienic pads, different width of hydrophilic and hydrophobic 
stripes are needed for the optimal performance than in baby diapers, where bigger amounts of fluid are absorbed. 

The fol towing examples illustrate, but not limit, the function of the invention concerning fluid distribution in zone 
treated nonwoven materials. The fluid spreading test methods used in the examples were the following: 

Method 1. 20 cm x 20 cm piece of the test nonwoven sheet material was cut and put on a plexiglass plate. 1 ml 

f5 of coloured saline solution (comprising 9 g sodium chloride and 400 mg red erythrocine in 1 1 distilled water, surface 
tension 71 mN/m) was insulted to the hydrophilic central area of the nonwoven piece. After 1 minute, the test piece 
was removed and put on a white sheet of paper. The spreading of the coloured solution in the test piece was measured 
in the elongated direction and in the cross direction of the nonwoven material. The reported value is the average of 
three measurements. 

20 Method 2. 3 pieces of 125 mm x 125 mm blotting paper (Postlip papers, medium white W/S, supplier Hollingsworth 

& Vose Co., Ltd.) was put on a plexiglass plate. 20 cm x 20 cm piece of the test nonwoven sheet material was laid on 
the paper layer. The test piece was covered with a 20 cm x 20 cm piece of a nonwoven coverstock material (20 g/rn 2 
hydrophilic, thermobonded polypropylene nonwoven). 2 ml of the coloured saline solution was insulted to the central 
area of the coverstock material. After 1 minute the coverstock material was removed, and the test piece was put on a 

25 white sheet of paper. The spreading of the coloured solution in the test piece was measured in the elongated direction 
and in the cross direction of the nonwoven material. The reported value is the average of three measurements. 

Method 3. 10 cm x 15 cm piece of a superabsorbent polymer containing dryfonmed paper was put on a 20 cm x 
15 cm (length x width) plexiglass plate. 10 cm x 15 cm piece of the nonwoven test material sheet was laid on the 
superabsorbent paper . A testing device was put on the test material. The device was constructed of a 20 cm x 1 7 cm 

30 x 0.4 cm (length x width x thickness) plexiglass plate with a 0.4 cm diameter hole in the center. An open plexiglass 
cylinder (length 7 cm. inner diameter 3 cm) was secured vertically on the plate coinciding with the hole. 20 ml of the 
coloured saline solution was insulted into the cylinder. After half a minute, the test device was removed, and the spread- 
ing of the saline solution was measured in the test piece similarly to the previous examples. The reported value is the 
average of three measurements. 

35 Method 4. Similar to method 3, except a 15 cm x 20 cm piece of a nonwoven coverstock material (20 g/m 2 hy- 

drophilic, thermobonded polypropylene nonwoven) was used between the test material and the testing device. The 
reported value is the average of three measurements. 

Finishing agent content. The amount of the finishing agent applied in the zone treatment process to the nonwoven 
material was analyzed by the following way: 1 g of the nonwoven material was extracted with 5 ml of sulphur carbon. 

40 The concentration of the finishing agent (organomodified poly(dimethyl siloxane) ) in the extract was measured with 
I R spectrophotometer with the absorption wave number of Si - O bond (1259 crrr 1 ). The reported value is the average 
of two measurements. 

Methods 1 and 2 illustrate the fluid distribution properties of the nonwoven materials according to the invention 
with small amounts of fluid (simulate the function of the materials eg. in feminine hygiene pads). Correspondingly, 

45 methods 3 and 4 illustrate the fluid distribution properties of the nonwoven materials with higher amounts of fluid (sim- 
ulate the function of the materials eg. in baby diapers). Methods 2 and 4, where a piece of a coverstock material was 
used on the nonwoven test material, illustrate especially the function of the nonwoven material as a nonwoven sublayer 
or a fluid transport layer in absorbent articles. The fluid distribution ratio can be expressed by dividing the spreading 
of the test fluid in the elongated direction (MD, machine direction) by the spreading of the fluid in the cross direction 

so (CD) in the nonwoven material. The higher the fluid distribution ratio is, the better is the performance of the nonwoven 
material according to the invention. The fluid distribution ratio between the MD spreading and the CD spreading is 
preferably over 2, and most preferably over 3 with the nonwoven materials according to the invention. 

Example 1 

S£ 

Carded, 100% polypropylene staple fibres containing, thermobonded 32 g/m 2 hydrophobic nonwoven material 
was zone-treated with hydrophilic stripes. The stripes were printed to the surface of the nonwoven material sheet with 
a "PAVE MA" flexographic printing machine (Maschtnenbau Ludwig Meyer, DOsseldorf) with a transfer roll printing unit. 
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The printing liquid used was 40 wt-% water solution of a water soluble nonionic wetting agent (organomodified poly 
(dimethyl siloxane) ). The printing was performed with four different photopolymer printing plates with the following 
stripe widths (stripe width / gap width): 3 mm / 12 mm, 7 mm / 7 mm, 10 mm / 20 mm and 1 5 mm / 15 mm. 

The fluid distribution ratio in the zone treated nonwoven materials and the finishing agent content of the materials 
s were measured according to the methods described previously. The MD/CD fluid distribution ratio and the finishing 
agent content of the nonwoven materials are reported in table 1 . In figure 3 is shown the MD/CD fluid distribution ratio 
of the nonwoven materials in the Y-axis measured with the methods 3 and 4, and the stripe width / gap width of the 
printing plates in the X-axis. The Y-axis value in the X-axis point 0/0 corresponds the value of the sample 'PDMS1 ' in 
the comparative example 6. 

10 

Example 2 

Carded, 100% polypropylene staple fibres containing, thermobonded 25 g/m 2 hydrophilic nonwoven material was 
zone-treated with hydrophobic stripes. The stripes were printed to the surface of the nonwoven material sheet as in 

is example 1. The printing liquid used was 35 wt-% water dispersion of a hydrophobic poly(dimethyl siloxane) oil. The 
printing was performed with the four different photopolymer printing plates as in example 1 . 

The fluid distribution ratio in the zone treated nonwoven materials and the finishing agent content of the materials 
were measured according to the methods described previously The MD/CD fluid distribution ratio and the finishing 
agent content of the nonwoven materials are reported in table 2. In figure 4 is shown the MD/CD fluid distribution ratio 

20 of the nonwoven materials in the Y-axis measured with the methods 3 and 4, and the stripe width / gap width of the 
printing plates in the X-axis. The Y-axis value in the X-axis point 0/0 comprises the value of the sample "Hfi" in the 
comparative example 6. 

Example 3 

25 

Carded, 50% polypropylene and 50% viscose staple fibres combination by weight containing, hydroentangted 30 
g/m 2 semihydrophobic nonwoven material was zone treated with hydrophilic stripes. The stripes were printed to the 
surface of the nonwoven material as in example 1 . The printing liquid used was 40 wt-% water solution of a water 
soluble non ionic wetting agent (organomodified poly(dimethyl siloxane) ). The printing was performed with the four 

30 different photopolymer printing plates as in example 1. 

The fluid distribution ratio in the zone treated nonwoven materials and the finishing agent content of the materials 
were measured according to the methods described previously The MD/CD fluid distribution ratio and the finishing 
agent content of the nonwoven materials are reported in table 3. In figure 5 is shown the MD/CD fluid distribution ratio 
of the nonwoven materials in the Y-axis measured with the methods 3 and 4, and the stripe width / gap width of the 

35 printing plates in the X-axis. The Y-axis value in the X-axis point 0/0 comprises the value of the sample "VNr in the 
comparative example 6. 

Example 4 

40 The nonwoven material of example 1 was zone treated with hydrophilic stripes. The stripes were printed to the 

surface of the nonwoven material as in example 1. The printing liquid used was 40 wt-% water dispersion of a water 
insoluble nonionic wetting agent (ethoxylated poly(alkyl oxide) modified poly(dimethyl siloxane) ), which hydrophilizes 
the nonwoven material more permanently than a water soluble wetting agent does. The printing was performed with 
the four different photopolymer printing plates as in example 1 . 

45 The fluid distribution ratio in the zone treated nonwoven materials and the finishing agent content of the materials 

were measured according to the methods described previously. The MD/CD fluid distribution ratio and the finishing 
agent content of the nonwoven materials are reported in table 4. In figure 6 is shown the MD/CD fluid distribution ratio 
of the nonwoven materials in the Y-axis measured with the methods 3 and 4, and the stripe width / gap width of the 
printing plates in the X-axis. The Y-axis value in the X-axis point 0/0 comprises the value of the sample "PDMS2" in 

so the comparative example 6. 

Example 5 

Carded, 50% polypropylene and 50% viscose staple fibres blend by weight containing, hydroentangled 50 g/m 2 
55 semihydrophobic nonwoven material was zone treated with hydrophilic stripes. The stripes were printed to the surface 
of the nonwoven material as in example 1 . The printing liquid used was 40 wt-% water dispersion of a water insoluble 
nonionic wetting agent (ethoxylated poly(alkyl oxide) modified poly (dimethyl siloxane) ), which hydrophilizes the non- 
woven material more permanently than a water soluble wetting agent does. The printing was performed with the four 
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different photopolymer printing plates as in example 1 . 

The fluid distribution ratio in the zone treated nonwoven materials and the finishing agent content of the materials 
were measured according to the methods described previously. The MD/CD fluid distribution ratio and the finishing 
agent content of the nonwoven materials are reported in table 5. In figure 7 is shown the MD/CD fluid distribution ratio 
s of the nonwoven materials in the Y-axis measured with the methods 3 and 4, and the stripe width / gap width of the 
printing plates in the X-axis. The Y-axis value in the X-axis point 070 comprises the value of the sample "Hfi* in the 
comparative example 6. 

Comparative example 6 

The untreated nonwoven material of example 1 was treated uniformly with the water soluble wetting agent used 
in the same example (sample "PDMS1"). The untreated nonwoven material of example 4 was treated uniformly with 
the water insoluble wetting agent used in the same example (sample "PDMS2"). The total wetting agent content of the 
both samples was 1 .0% by weight of the samples. The other comparative samples were the untreated nonwoven 
is material of example 2 (sample ■Hfi"), the untreated material of example 3 (sample "VN1"), and the material of example 
5 (sample "VN2"). The fluid distribution tests were performed to all of the comparative samples as in the previous 
examples. The results are reported in table 6. 
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Claims 

1 . A method to direct fluid transport in nonwoven sheet materials by means of parallel and continuous stripes achieved 
in the nonwoven sheet material, of which stripes at least one has a fluid transport ability different from that of the 

5 adjacent stripe, characterized in that in order to define a stripe of an amended fluid transport ability in the nonwoven 

sheet material, the respective area of the nonwoven sheet material is treated with a substance affecting the fluid 
transport properties of the nonwoven material. 

2. The method of claim 1 , characterized in that the stripes are formed into two groups of alternating stripes, where 
io the stripes belonging to the same of said groups have essentially equal fluid transport properties. 

3. The method of claim 2, characterized in that the nonwoven material is treated with the substance in order to define 
the stripes in one of said stripe groups, while the fluid transport properties of the original nonwoven material persists 
for the stripes of the other group. 

15 

4. A method of any of the claims 1-3, characterized in that the stripes of amended fluid transport properties are 
applied to the nonwoven sheet material by printing technology, especially flexographic printing technology. 

5. A nonwoven sheet or web material comprising: 

20 

a first group of parallel stripes consisting of continuous hydrophiiic stripes, 

a second group of stripes consisting of continuous hydrophobic stripes between the stripes of the first group, 
characterized in that at least the stripes in one of said groups being accomplished by means of a substance 
affecting the fluid transport properties of the nonwoven material. 

25 

6. The nonwoven material of claim 5, wherein said hydrophiiic and/or hydrophobic stripes are printed on the nonwoven 
sheet material using printing liquid consisting of a water solution or dispersion, or a solvent solution of the substanse 
affecting the fluid transport properties of the nonwoven material. 

30 7. The nonwoven material of claims 5-6, characterized in that said nonwoven material is composed of polyotefin 
fibres, polyesther fibres, viscose fibres, or combinations of said fibres. 

8. The nonwoven material of claims 5-7, characterized in that the basis weight of said material is between 10 g/m 2 
and 150 g/m 2 . 

35 

9. The nonwoven material of claims 5-8, characterized in that the rate of the fluid penetration in the elongated di- 
rection of said stripes is at least 1 .8 times the rate of the fluid penetration in the cross direction of said stripes. 

10. A disposable absorbent article being capable of absorbing discharged body fluids comprising at least: 

40 

a fluid impervious outer cover layer; 
an absorbent layer, 

at least one layer of the nonwoven material of claims 5-9. 
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Fig. 2 
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Fig. 5 
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(57) The present invention relates to a method to 
treat non-woven sheet or web materials in order to 
achieve a fluid transfer capacity in one direction of the 
material different from the fluid transfer capacity in a 
crossing direction. The method involves a flexographic 
printing procedure for coating the material zone-wise 
with wetting or hydrophobizing agents. The printed non- 
woven materials contain elongated, continuous hy- 
drophilic stripes with elongated, continuous hydropho- 
bic stripes between the hydrophilic stripes. The hy- 
drophilic stripes transport fluid in the elongated direc- 
tion, while the hydrophobic stripes prevent fluid trans- 
port to the cross direction. The nonwoven materials ac- 
cording to the invention can be used eg. as sublayers 
or transport layers in disposable, hygienic absorbent ar- 
ticles. 
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